In today's dynamic and competitive environment, planning for effective use of the company resources requires an analytical and integrated approach of its essential functions. With such goal in mind, the corporate planning model, in which the modules of production and marketing are related to the financial module, presents a very efficient solution. It is particularly well suited for the needs of Algerian companies operating in an environment that has undergone a transformation from planned economy to market economy where risks and uncertainties are ubiquitous. Furthermore, Algerian companies should take account of the importance of strategic planning and forecasting where, in that context, the corporate planning model provides a powerful tool for decision-making. This work provides a corporate planning model specified for the Algerian National Marble Company. The presented model has been devised and validated from the company data to generate physical and financial short-term forecasts. The obtained empirical results show the usefulness of such a model for the managers in terms of providing a precise model of the essential functions of the company, helping to evaluate the consequences of different management scenarios and assisting in the decision-making process. Furthermore, using prospective simulations, the presented model can be used as a tool for forecasting.
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Introduction
In a dynamic environment which is characterised by an ever-growing competitiveness and a continuous state of flux, planning the effective use of existing and future resources of a company requires without any doubt a very careful attention. Find tools able to take account of key data of the company and to meet the expectations of managers seems crucial. The interdependences of the different functions of the company do not make this an easy task. In addition, Algerian companies living in a changing economic environment, marked by a market in growing complexity, should give more importance to aspects of modelling and planning in order to understand their systems, to optimize the use of resources and to achieve positive results.
An analytical approach appeared in the early 70's and which identifies the dynamics of the company on one side and the financial aspects on the other, taking into account the interrelationships that exist between the essential functions of the company, is a very useful tool in this regard 1 . The corporate planning modelling is a systemic approach that incorporates production and marketing modules to the financial module. The resulting model allows the manager to have an overall view of the business and facilitates the evaluation of managerial strategies, hence decision-making. Thus, the obtained module can be improved and refined until it meets the expectations of the manager. Over the years, such approach has proven to be practical, useful and credible as it has come to grasp the complex problems faced by companies and evaluate strategies developed by the managers 2 .
The model summarized in this study is a corporate planning model simulated from the Algerian national marble company data. This is a model that incorporates some physical and financial aspects of the business and some financial ratios including the production in quantity, the labour expressed in number of workers, the incomes of the products of the company, the stocks in value, the permanent capital, the capital working evolution in the value added and the debt ratio.
The first aim of the elaborate model is to assist managers in acquiring a better understanding of the behaviour of the company by gaining more knowledge about the interrelationships between the key variables and the exogenous variables explaining them. In this way the model becomes a learning process for the managerial staff to acquire understanding of the business.
The second aim is to analyse different scenarios that can affect the good functioning of the organization. As such, it is a powerful tool to assist in the decision-making process The paper is divided into three sections. The first section provides an overview of the corporate planning approach, its definitions and its history while the second section presents the corporate planning model developed for the Algerian national marble company and tests its validity. The third section presents the prediction part and the forth one concerns the validation of the built model.
Definitions, Uses and History of Corporate Modelling
The corporate planning model has since its appearance been widely used. The growing availability of computers has encouraged even small and medium enterprises to model their functions of production, marketing and even their financial activities and thus form global models of their companies to facilitate the development of strategies and decision-making 3 .
Definition and Uses
The definition of a corporate planning model varies with the scope of its application.
For instance, financial planning models may have a very short planning-horizon and entail no more than a collection of accounting formulae for producing pro forma statements 4 . The cor-porate planning model is considered as an attempt to model the behavior of an entire corporation 5 . With the corporate planning model the firm's distribution, finance, production, information and control subsystems are treated as though they were completely interdependent (see Figure 1 ).
In a similar way, the corporate planning models are identified as sets of related expressions that represent the key operations of the companies 6 . They may vary in sophistication, size, range of applications, and so forth. However, in their most common form, the model comprises little more than accounting statements linked in a straight-forward way.
The corporate planning models are considered a separate class of models in which the quantitative and logical inter-relationships among a corporation's financial, marketing and production activities are simulated. As such, the models have greater utility as the isolation of an equation or a set of equations of the models for a specific or restricted application is possible 7 . Furthermore, the addition of new modules in order to refine the models is accepted as well. Therefore, the corporate planning models are open systems which can be improved continuously.
Planning models can be categorized according to two approaches: simulation and optimization 8 . Simulation models are attempts to represent mathematically the operations of the company or of the conditions in the external economic environment. The probabilistic simulation models incorporate probability estimates into the forecast sequence, while deterministic simulation models do not. Optimization models are intended to identify the best decision, given specific constraints.
Typically, a corporate planning model can be used 9 to:
 Simulate an alternative strategy by evaluating its impact on profits;  Help establish corporate and divisions goals;  Measure the interactive effect on segments within the firm;  Help management better understand the business and its functional relationship and help improve decision-making ability;  Assess critically the assumptions underlying environmental constraints;  Link the firm's goals and strategies to its master budgets.
History of Models
In the early 1960s the rudiments of corporate modelling were placed with the large cumbersome simulation models developed by major corporations. The efforts were multiplied for the development of large and sophisticated models.
The originality of these models lain on their complexity. Indeed, they were made up in the vast majority of hundreds of equations and demanded a great deal of data. They were bulky models par excellence. However, they allowed the managers to test the alternatives analysis and to reduce the time.
In terms of complexity, Mattessich 10 has built one of the most advanced models in the early 1960s. This was a deterministic model describing the company in terms of conventional accounting identities. The GPE simulation model Today, more and more companies are using, developing or experimenting some forms of corporate planning model. This is essentially due to the development of software for planning and modelling that make models easier to develop without a great knowledge of programming languages 25 . Fig. 1 
Corporate Planning Model for the Algerian National Marble Company
Although new approaches in the development of corporate planning models have emerged and are used in the modelling, we have opted for a classic approach in order to enable managers to understand the model to use and to perfect it. The model presented below is a simulation model that models the internal dynamics and the financial function of the Algerian national marble company to generate physical and financial forecasts. These outputs include quantities produced and the quantities sold of the different products of the corporation, the labour expressed by the number of workers used for every product, the income of the different products, the working capital and the investment rate.
Such model links the production and marketing functions with the financial function.
It traces the evolution of the key variables describing these functions, taking into account the interrelations between them. This model involves simultaneous equations, financial identities and financial ratios. It will be used in the short-term forecasting and sensitivity analysis such as "What if?" The software used in the calculations is a statistical and econometric software package called EVIEWS 3.1.
This section is structured as follows: in 3.1 the environment operated in and the problem definition are precised, in 3.2 the theoretical equations of the model are presented. In 3.3 the nature of the data used is specified. In 3.4 the model is estimated while in 3.5 the variables used are reviewed. In 3.6 the model is simulated and finally in 3.7, the validity of the model is tested.
Environment Operated in and Problem Definition
The marble is used as building o decoration material in the manufacture of artefacts. The model proposed in this paper is intended as an analytical tool that can be used for the short term planning in the Algerian national marble company. Its aim is to model the behaviour of the company in production, finance and marketing in an integrated model that respects the interrelationships of those functions.
The model consists in three blocks. Every block includes a set of equations. The first block is a system of simultaneous equations expressing for the corporation products the quantities produced, the quantities sold and the labour used. The second block is a set of financial identities concerning the balance sheet. It includes the incomes, the debts, the added value and the investments. The third block is composed of financial ratios including debt ratio and the evolution in added value. The outputs of the model are physical and financial short term forecasts. This model will permit to the managers to have an overview on the business and to learn more about its behaviour. It will also help in the evaluation of different scenarios and in the sensitivity analysis.
Theoretical Equations of the Model
A first step before modelling consists of the analysis of the business functions and the interrelationships that exist between them. The interrelationships may be expressed in diagram form to allow exploration of the relationships and the identification of dependencies 30 .
This study of flow has led to consider some key variables. These key variables number physical and financial variables. They include the quantities produced, the quantities sold, the labour which is assimilated to the number of workers employed, the incomes and the added value ratio. The developed model is composed of three blocks. The equations of the first block are behavioural ones. They will be tested empirically. These equations are as follows:
Quantities produced
There is a need to incorporate the internal dynamics of the firm . These are primarily represented by the production function, which seeks to express the relationships between inputs and outputs. The quantities produced of each product are explained by the labour expressed in number of workers, the capacity of the machines used in the production process and a random error term:
Quantities produced = f (Labour, Capacity Used of the machines) + random error.
Quantities sold
The quantity sold of each product is explained by the price, the orders and the quantity produced. The corporation gives no importance to the marketing. It is in logic of production not sale. As a consequence, the relative variables to the market as the competition are not represented in the quantities sold equations:
Quantities sold = f (Production, Price, Orders) + random error.
Labour
The labour used by product is largely explained by the unit labour cost and the quantity produced by product. This labour is expressed in numbers of workers:
Labour per product = f (Production per product, Unit labour cost) + random error.
Total Labour
The total labour used in the production is the sum of the labours used for the different products:
Total Labour = Sum of Labour per product.
The second block includes financial identities. This block concerns the incomes, the permanent capital, the working capital, the investments and the debts among other aggregates very important for the manager. The third block includes financial ratios. These ratios concern the evolution in the value added the debt ratio and other important ratios for the corporation.
The Data
The data used are taken from the annual management reports of the Algerian national ) and the tonne (t).
Model Estimation
The model is composed of three blocks. Only the first block will be estimated. The second block includes financial identities while the third block is made of financial ratios.
The elaborate model is composed of three blocks as follows: The equations of the first block seem to be acceptable. The statistical coefficients obtained for each equation are good (see the annexes (Table A1 to Table A12 ) for some statistical coefficients).
Block 2: The second block is made up of financial identities. They concern in their majority the balance sheet of the company and are as follows: 
The Variables of the Model
The endogenous variables selected for the model are: 
Simulation Model
Once estimated, the model is subject to simulations. After nine iterations, the convergence is obtained. The Figures 1-3 are obtained for some variables of the first block. Overall, the quantities produced of marble blocks, slabs and tiles that represent the most important products of the company tend to fall. This is mainly due to the dilapidated and obsolescence of production tools on the one hand and the destruction of industrial plants by 
Validity Tests of the Model
To evaluate the precision, the stability of the model and its ability to generate historical data, three tests adapted to the situation studied are considered: the simulation test, the multiplier test and the dynamic elasticity. The simulation test is used to calculate the quadratic average in value and in percentage of simulation errors of endogenous variables in order to judge the precision of the model. The two last tests are used to test the stability of the model and in the sensitivity analysis.
Simulation tests
The quadratic average and the quadratic average in percentage of simulation errors of some endogenous variables of the two first blocks are shown in Table 1 .
The quadratic averages in value and in percentage of the simulation errors of endogenous variables considered are acceptable, the gap between the simulated values and historical ones are small. 
Multiplier test
When the values of an exogenous variable in the considered historical range undergo shock, the multiplier is calculated as follows:
where: Several scenarios have been discussed for permanent and local disturbances; this section will include some ones of them. Moreover, just the last five multipliers values in each case will be shown. Table 2 . This increase in the unit labour cost has caused:  A decrease in the workers used in the production. Indeed an increase in unit labour cost may cause a reduction in the labour expressed in number of workers. In addition, the labour used in the production is largely explained by unit labour cost.
 A decrease in the quantity produced of marble blocks, slabs and tiles, marble derivative and quarries aggregates, which are largely explained by the labour. 
Local disturbances
A 10% increase in the second value of the unit sale price of marble blocks gives the multipliers presented in Table 2 . The multipliers obtained in this case are very close to those found in the permanent case of scenario 2. 
Scenario 3 Permanent disturbances
Case 1: An increase of 10% in the values of the capacity used in the production of marble blocks on its historical range has given the multipliers shown in Table 2 . This increase has caused:  An overall increase in the quantities produced of marble blocks caused by the expand in the production tool.
 An increase in quantities sold of marble blocks which are largely explained by the quantity produced.
 An increase in the revenue of marble blocks due to the increase in quantities sold.
Case 2: An increase of 100% in the values of the capacity used in the production of marble blocks gives exactly the same multipliers obtained for the first case of the third scenario.
Local disturbances
An increase of 10% in the second value of the capacity used in the production of marble blocks has given the results presented in Table 2 . The multipliers presented in Table 2 are very close to the multipliers found in the permanent case of scenario 3.
Scenario 4 Permanent disturbances
Case 1: A 10% increase in the values of the orders for marble blocks on its historical range has given the multipliers shown in Table 2 .
An increase in orders related to blocks of marble led overall to:  An increase in quantities sold of this product largely explained by the orders registered.
 An increase in the income of this product due to the increase in quantities sold.
Case 2: A 100% increase in the values of the orders for marble blocks gives the same multipliers as those obtained for the first case of the same scenario.
Local disturbances
A 10% increase in the second value of the orders for marble blocks has given the multipliers shown in Table 2 . It is noted that the multipliers presented in Table 2 are very close to the multipliers found in the permanent case of scenario 4.
Overall multipliers found in the local case are very close to multipliers found in the permanent case for each scenario. This shows good stability of the model developed. Indeed, different increases in the historical range of an exogenous variable in the first block model have almost the same effect after simulation on the endogenous variables explained by this exogenous variable. As well, an increase in one value of an exogenous variable in the local case gives nearly the same values of multipliers obtained in the permanent disturbances.
These results are very important for proving the stability of the model. In addition, they give the manager the effects of the increasing on the key variables.
Dynamic Elasticity Test
When the values of an exogenous variable in the considered historical range undergo shock, the dynamic elasticity is calculated as follows:
where: In the calculation of the dynamic elasticity, the same scenarios used in the calculation of the multipliers will be considered. The values obtained for the elasticities in each case are shown in the Table 3 .
Scenario 1 Permanent disturbances
Case 1: A 10% increase in the values of the unit labour cost for marble blocks has caused:
 A decrease in the quantities produced of marble blocks, slabs and tiles, marble derivatives and quarries aggregates.
 A decrease in the quantities sold of the products of the corporation.
 A decrease in the staffing.
 A decrease in the incomes of sales of the products of the corporation.
Case 2: The increase in the unit labour cost from 10% to 100% has amplified the impact on the endogenous variables.
Local disturbances
After a disturbance on the second value of unit labour cost, the elasticities regain balance.
These situations can be shown below for some endogenous variables graphically (see Figures 6-9).
Scenario 2 Permanent disturbances
Case 1: An increase of 10% in the unit sale price gives the following results:
 A decrease of the quantities sold of marble blocks.
 An increase in the income of the marble blocks sales.
Case 2: The exogenous variable has risen from 10% to 100% and has increased the impact on the quantities sold and the income of sale of marble blocks.
Local disturbances
Case 2: After a disturbance on a value of the exogenous variable sale unit price, the elasticities find balance.
Scenario 3 Permanent disturbances
Case 1: An increase of 10% in the values of the capacity used in the production of marble blocks lead to an increase in the quantities produced, the quantities sold and the incomes of the marble blocks.
Case 2: The increase of the capacity used in the production of marble blocks from 10% to 100% has amplified the impact on the quantities produced, the quantities sold and the income of sales of the marble blocks.
Local disturbances
Case 2: After a disturbance on a value of the exogenous variable capacity used in the production of marble blocks, the elasticities regain balance. 
Scenario 4 Permanent disturbances
Case 1: The increase in the orders for marble blocks has caused an increase in the quantities produced and the income of sales of the marble blocks.
Case2: After this disturbance, the elasticities regain balance.
Local disturbances
Case 2: After a disturbance on a value of the orders for marble blocks, elasticities found overall balance.
For each scenario considered in this part, we note that the increase in the disturbances in the exogenous variables amplify the impact on the endogenous variables in the permanent case. In the local case, after a shock on a value of an exogenous variable, the elasticities regain balance. This proves once again the good stability of the model built. The model is constructed, fit and validated so it can be used for forecasting and also
for testing "what if?" sensitivity analysis.
Forecasting
Forecasting is a very important step. Its aim is to use the model developed from com- 
Forecast of Endogenous Variables
The anticipation of the endogenous variable Y (t+1) requires that of X (t+1) . In this case forecasting techniques will be applied to exogenous variables X (t) . The model estimated and simulated has been used over a period of five years. It has given Figures 10-14 for some endogenous variables of the first block. The quantity produced of the marble blocks, the slabs and tiles will continue to decline because of the decrease in capacity used and the labour expressed in the number of workers.
The quantity sold of the marble blocks will preserve its stability while the quantity sold in the slabs and the tiles will overall continue to decrease. The labour also will continue to decrease.
The situation of the corporation is very critical. It will be impossible to reach the objectives.
An investment in production capacities is very urgent.
Forecast Endogenous and Exogenous Variables
Another way is to predict all the variables of the model, namely endogenous and exogenous variables and then do a simulation on the period considered. This has given the Figures   15-19 . 
Validity of the Forecast
The quadratic average and the quadratic average in percentage of simulation errors of the predicted values of endogenous variables for the forecast period have yielded to the results shown in Table 4 . 
